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@ The use of a specific tumor associated antigen, slalosyllactotetraose, In diagnostic or therapeutic procedures related to 
cancer deseases. 

@ This invention relates to the use of a specific tumor 
associated antigen of carbohydrate nature, sialosyllac- 
totetraose-(IV a NeuAcLcOse 4 ) for diagnostic and therapeutic 
procedures related to human tumor diseases. 



< 

CO 

<o 

(D 



u 



ACTORUM AG 



0173663 



THE USE OF A SPECIFIC TUMOR ASSOCIATED ANTIGEN, 
SIALOSYLLACTOTETRAOSE , IN DIAGNOSTIC OR THERAPEUTIC 
PROCEDURES RELATED TO CANCER DESEASES . 



Field of the invention 

This invention relates to the use of a specific tumor 
associated antigen of carbohydrate nature, sialosyllacto- 
5 tetraose-IV 3 NeuAcLcOse 4 -(IUPAC-IUB Lipid Document, 1977) 

for diagnostic and therapeutic procedures related to 
human tumor deseases. 

Background 

10 

It is established that the transformation of tissue cells 
to tumor cells it associated with a change of the carbo- 
hydrate structure on the cell surface. Many carbohydrate 
structures serve as antigens and the tumor-modified 

15 structures represent a type of so-called tumor-associated 

antigens. The cell surface carbohydrate structures are 
linked either to a lipid moiety, in which case they are 
called glycolipids, or to proteins (peptides), in which 
case they are called glycoproteins (glycopeptides. A 

20 common designation for the two forms is glycocon jugate . 

Tumor-associated glycoconjugate antigens are previously 
known in relation to human tumor diseases. In melanomas 
the carbohydrate structures sialosylgangliotetraose and 

25 sialosyllactose have been identified linked to a lipid 

portion. Two carcinoma associated antigens CEA (carcino- 
embryonal antigen) and GICA (gastrointestinal cancer 
antigen) have been demonstrated particularly in gastro- 
intestinal carcinomas while a third antigen, CA-50, seems 

30 to be a general carcinoma antigen. All these antigens are 

secreted from the tumor cell surface and caibe demonstrated 
in blood serum. 
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The present invention is based on the surprising dis- 
covery that patients with many forms of carcinoma express 
in the primary tumor and its metastases a glycocon jugate , 
which is not expressed in normal tissue. 

In accordance with the invention the glycocon jugate anti- 
gen has been isolated as a glycolipid antigen. It is a 
ganglioside having the complete chemical structure 
NeuAc(X-3Gal^-3GlcNAc^-3Gal/5-4Glc-Cer or NeuAc LcOse 4 Cer 
(IUPAC-IUB Lipid Document, 1977). A glycolipid having the 
basic strucure of the present ganglioside but with no 
sialic acid has been demonstrated in i.a. human meconium 
but in spite of extensive investigations it has not been 
possible to demonstrate the present ganglioside in any 
human tissue from an adult. However, it has been possible 
to find said ganglioside in lipid extracts in many carci- 
nomas in different organs. Within the scope of the present 
invention sensitive procedures have been elaborated for 
the detection of said antigen in body fluids and tissues. 
All the procedures are based on the fact that the antigen 
which is present in very low concentrations is determined 
by binding to a specific monoclonal antibody. Several 
monoclonal antibodies have been prepared upon immunization 
of mice with a human colon carcinoma cell line. Said 
monoclonal antibodies define sialosyllactotetraose when 
it is present as a monosialo ganglioside, i.e. a carbo- 
hydrate - containing lipid which contains a sialic acid 
as a characteristic component but it also defines all 
those antigens where the same carbohydrate structure is 
bonded to a protein. The sialic acid is necessary for the 
antigen activity since hydrolysis of the antigen' with 
sialidase enzyme completely removes the ability of the 
antigen to bind to the monoclonal antibodies. The mono- 
clonal antibodies also define antigens which, in addition 
to sialosyllactotetraose, contain a fucose moiety linked 
to the molecule. 
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Within the scope of the present invention procedures 
have been elaborated for the isolation of the tumor 
associated glycolipid, sialosyllactotetraosylceramide, 
in pure form from human tumor tissue. The purified gang- 

5 lioside has by a special process obtained an increased 

immunogenic activity and has been used for the produc- 
tion of monoclonal antibodies. Procedures have, within 
the scope of the invention, been developed for the identi- 
fication and determination of said antigen in tissues, 

10 tissue sections, and body fluids. All of these methods 

for diagnostic purposes are based on the fact that the 
antigen can be detected by binding to the specific mono- 
clonal antibodies produced against the pure ganglioside 
antigen, sialosyllactotetraosylceramid. The following 

15 examples illustrate the various sources where the ganglio- 

side antigen can be measured: surgical or autopsy material 
of tumor tissue from lung, liver, intestine, stomach or 
pancreas as well as cells obtained by biopsy of tumor 
tissue in different organs, by aspirations of the stomach 

20 or respiratory tract, expectorations, or by puncture of 

pleural or abdominal cavity, and biological fluids like 
blood, blood plasma, serum, lymph fluid, cerebrospinal 
fluid, urine, saliva or similar. 

25 The antigen which is used according to the present inven- 

tion is termed, sialosyllactotetraose and has the follow- 
ing structure: NeuAcfc-3GalP-3Glc-NAc/3-3Gal*-4Glc or 
IV 3 NeuAcLcOse 4 (IUPAC-IUB Lipid Document, 1977). Within 
the scope of the present invention all antigens fall, 

30 which have been modified by linking fucose to the N-acetyl- 

glucosamine molecule in a <fc-4 bond. The antigens used 
to define the monoclonal antibodies have been produced 
from antigens bound to a lipid group but also includes 
the binding to every other compound. 

35 

The antigen used according to the invention can be isolated 
from tumor tissue, obtained by autopsy of patients. A 
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particularly good source are certain forms of lung 
carcinoma. The concentration of the antigen in the tumor 
tissue is in general low, and the isolation of the anti- 
gen will then be laborious. We have found another biologi- 
5 cal starting material for the isolation of the tumor 

antigen. 

The cell line Colo 205 results in tumors when inplanted 
to so-called nude mice (generic name nu/nu) . These tumors 
10 contain a high concentration of the antigen to which also 

fucose is linked. By treating the isolated ganglioside 
with the #-fucosidase enzyme the fucose moiety may be 
split off and the glycolipid antigen be obtained in pure 
form. 

15 

The present invention concerns in accordance herewith 
the induction of the tumor antigen with chromatographic 
methods from tumors induced by Colo 205 cells on so-called 
nude mice or from human tumors. The present invention 

20 also relates to the production of monoclonal antibodies 

against the purified antigen adsorbed to a certain bacte w 
rial membrane. The invention includes also the use of 
the chemical compound sialosyllactotetraose, all the 
derivates of this substance and all types of antibodies 

25 directed against them for the diagnosis of different 

. cancer forms in different organs, and for the treatment 
of cancer diseases in patients. 



Example 1 

30 PREPARATION OF SIALOSYLLACTOTETRAOSE ANTIGEN IN THE 

FORM OF GANGLIOSIDE FROM SO-CALLED NUDE MICE AS WELL AS 
FROM HUMAN CANCER TISSUE. 



30 



One million viable COLO 205 cells suspended in 0 r 1 ml 
of 0,85 % NaCl. 1/15 M phosphate buffert, pH 7,2, were 
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inocculated subcutaneously on 4 locations on each mouse. 
After 4 to 5 weeks, depending on the size of the tumors 
grown, the animal was sacrificed and the tumors were cut 
away and homogenized. 

5 

Extraction of gangliosides from tissue 

The tissue was homogenized after the addition of 3 volumes 
of water to one volume of tissue material. After homo- 

10 genization of the tumor tissue with a knife homogenizer 

at 1500 rpm during 3 min., 10 volumes of methanol were 
added under stirring and 5 volumes of chloroform. A clear 
extract was isolated by centrifugation. The tissue 
lump 4 volumes of water were added and the tissue was 

15 homogenized again and '10 volumes of methanol and 5 volu- 

mes of chloroform were added under stirring. A clear extract 
was separated by centrifugation. To the combined extracts 
water was added to give a final chloroform-methanol-water 
ratio of 4:8:5.6 (by volume). After mixing in a separa- 

20 tory funnel, two upper phase was separated. To the lower 

phase there was added on equally large volume of methanol 
and upon mixing 0,7 volumes of water. After careful mixing 
the separation funnel was set aside until two distinct 
liquid phases were obtained. The upper phase was collected 

25 and combined with the first one. To the combined upper 

phases there was added isobutanol to prevent foaming, and 
then the extract was evaporated in a rotaratory evaporator 
on a water bath having a temperature of 50°C. To the residue 
there was added 0,5 volume of methanol per volume of ori- 

30 ginal tissue and 0,5 volumes of 1,0 M potassium hydroxide 

and was left overnight at room temperature. Then there 
was added 1,0 M hydrochloric acid in water to pH 8 under 
vigorous mixing and then against water was carried out for 
48 ..hours . 

35 

The same extraction as for tumors on nude mice was carried 
out with human tumor tissue. 
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Isolation of a monosialoganglioside fraction by ion 
exchange chromatography 

The dialysed crude ganglioside extract was evaporated 
and redissolved in 1 ml of chloroform-methanol-water 
(60:30:4.5) per gram of original tissue. A column with 
an inner diameter of 20 mm was packed with Spherosil- 
DEAE-dextran . (Institute MeriSux, Lyo, France) in acetate 
form in the same solvent -at least 1 ml of ion exchanger 
per each 5 g of tissue. The pure ganglioside extract was 
added slowly to the column and the column was then e luted 
with 10 bed volumes of chloroform-methanol-water (60:30: 
4.5). The monosialoganglioside fraction was then eluted 
with 10 bed volumes of 0,02 M potassium acetate in metha- 
nol. The monosialoganglioside fraction was evaporated and 
desalted by dialysis against distilled water. 

Purification of sialosyllactotetraosylceramid by silica 
gel chromatography 

For the chromatography 1 g of latrobeads (Latron Labora- 
tories Inc., Tokyo, Japan) was used for each g of original 
tissue, but at least 25 g. The gel was slurried in chloro- 
form-methanol (volume ratio 4:1) and poured into a glass 
column provided with a sintered glass filter and having 
a diameter of 15-20 mm depending on the amount of gel. 
The ganglioside fraction was dissolved in 10 ml of chloro- 
form-methanol-water (65:25:4 # by volume) and applied to 
the column. It was eluted first with 15 ml of chloroform- 
methanol-water (65:25:4) for each g (weight /volume) .of 
gel, which was collected in one fraction. The elution was 
then continued with chloroform-methanol-2 .5 M ammonia 
(60:40:9, by volume) and 5 ml fractions were sampled on 
a fraction collector. The elution was monitored by testinc 
10 jul of each fraction by high performance thin-layer 
chromatography with the same solvents as used for the 
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column chromatography (HPTLC) with the same solvent as 
used in the column chromatography, viz, chlorof orm-metha- 
nol-2.5 M ammonia (60:40:9) and the gangliosides were 
visualized with resorcinol reagent. (Svennerholm L., 
Biochim. Biophys. Acta 24, 604-614, 1957). The fractions 
which contained sialosyllactotetraosylceramid were pooled 
and evaporated to dryness. 

The final purification of sialosyllactotetraosylceramid 
was achieved by preparative thin-layer chromatography. 
Ganglioside ( 5 pinoles) was applied on a thin-layer plate 
(20x20 cm, 0,25 mm thick, Merck, AG. , Darmstadt, West 
Germany) , which was developed for 1 hour with chlorof orm- 
methanol-2.5 M ammonia at 21°C. After completed chromato- 
graphy the plate was sprayed with 0,01% bromthymol blue 
in water and the sialosyllactotetraosylceramid band was 
scraped off. The ganglioside was eluted from the gel with 
chlorof orm-methanol-water (30:60:20, by volume) and one 
drop of 0,1 M pottassium hydroxide dissolved in methanol 
was added and the mixture was evaporated to dryness. The 
ganglioside was dissolved in an small volume of chloro- 
form-methanol (2:1, by volume) and was kept in a tight 
tube C Klimax tube with a teflon screw cap) in the dark 
at +4°C. 

Example 2 

USE OF PURIFIED SIALOSYLLACTOTETRAOSYLCERAMID GANGLIOSIDE 
FOR THE PRODUCTION OF MONOCLONAL ANTIBODIES DIRECTED 
AGAINST THE SIALOSYLLACTOTETRAOSE ANTIGEN. 

The purified sialosyllactotetraosylceramid ganglioside 
from Example 1 was adsorbed to acid-washed Salmonella 
Minnesota bacteria before immunization according to the 
principle/ described by Young, W.W. and collaborators 
(J. Exp. Med. 150, 1008-1019, 1979). 
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Balb/c mice, 6-8 weeks old, were immunized intravenously 
with 5 jag of ganglioside, adsorbed to 50 fig acid-washed 
Salmonella Minnesota bacteria suspended in 100 pi of 
phosphate-buffered physiological saline, pH 7,4. A new 
immunization was performed after two weeks with the same 
dose of immunogen under identical conditions (booster 
dose) . 

Three days after the booster dose, the spleen cells 
taken from the immunized mice were isolated and fused 
with mouse Sp 2/0 myeloma cefls. The resulting hybridomas 
were expanded, tested and cloned according to the protocol 
devised by de St. Groth, S.F. and Scheidegger (J. Immunol. 
Methods, 1-21, 1980). The culture medium was collected 
from each microtiter well with growing hybridomas to 
determine whether the medium contained antibodies directed 
against sialosyllactotetraose. The determination was per- 
formed in an ELISA system according to the following proce 
dure: The sialosyllactotetraosylceramide ganglioside was 
dissolved in methanol and 50 pmol was added to each well 
of a polyvinylmicrotiter plate. Upon evaporation of the 
methanol the wells were provided with 100 $il of hybridoma 
culture medium diluted with an equally large volume of 
0,01 M phosphate buffered saline (0,14 M) , pH 7,5. The 
incubation was carried out for 17 hours. Then 100 fil of 
peroxydase (HRP) -con jugated rabbit anti-mouse immuno- 
globulin diluted 1/200 in the above phosphate buffer, 
now provided with 1% bovine serum albumin was added to 
the well. The absorbance at 450 nm was determined in a 
Titertek microtiter scanner after incubation for 4 hours 
and addition of 100 jul of enzyme substrate to the well 
(0,1% ortophenyldiamin i citrate buffer, pH 4,5, mixed 
with 0,3% H 2 0 2 ) . 

Hybrids were regarded as positive if the absorbance 
exceeded that of the mean medium blank by a 2-fold or 
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more. Culture medium from positive hybrids was collected 
for further scree ing (see below) whereas the positive 
hybrids were frozen in liquid nitrogen. Culture medium 
from hybrids positive against sialosyllactotetraosylcer- 

5 amide was tested against human lymphocytes for cross- 

reactivity. Human lymphocytes (HuLy-c) were isolated by 
gradient centrifugation of blood from five donors of all 
different ABH -blood groups and the cells were pooled. An 
ELISA-test on the immobilized cells was carried out. 

10 Hybrids that^produced antibodies cross-reacting with 

HuLy-c were not further expanded. The ganglioside posi- 
tive/HuLy-c negative hybrids were cloned by limited 
dilution and expanded. The isotype of each clone was 
determined by Mancinitechnique using isotype specific 

15 antimouse immunoglobulins. 

The reactivity of the ganglioside positive/HuLy-c-nega- 

tive clones were determined in a double antibody solid 

phase radio immuno assay. The sialosyllactotetraosylcer- 

amid ganglioside and a large number of neutral glycolipids 

and other gangliosides were dissolved in methanol and 

pipetted into the wells of a microtiter plate and the 

methanol was evaporated. Upon incubation with the mono- 

clonal antibodies against sialosyllactotetraosylceramid 

1 25 

the amount of bound was detected with 1-labelled anti- 
mouse immunoglobulin. 

The specificity of the monoclonal antibodies were also 
determined by thin-layer chromatographic immunostalning 
30 of the ganglioside antigens. The total gangloside frac- 

tion isolated from a number of different tumor tissues 
were separated on aluminia-backed high performance thin- 
layer plates (HPTLC) and incubated with the culture 
medium from the positive hybridomas, .diluted with Tris 

35 buffered salin (pH 7,8) containing 1% bovine serum albumin. 

125 

Bound monoclonal antibody was detected with 1-labelled 
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antimouse immunoglobulin which was exposed to X-ray 
film for 12-24 h. 

The monoclonal antibodies examined have all reacted 
negatively against neutral glycolipids. The major part 
of the antibodies having been positive against the 
sialosyllactotetraosylceramid ganglioside have shown a 
vigorous reaction with gangliosides having the same carbo- 
hydrate structure but also containing fucose linked to 
N-acetylglucoseamine . 

Example 3 

DETERMINATION OF SIALOSYLLACTOTETRAOSE ANTIGEN I TUMOR 
TISSUED 

The tumor antigen has been isolated both as a glycolipid 
as well as a glycoprotein- When the antigen has been iso- 
lated as a ganglioside, the same principle methos was 
used as described in Example 2, but the method has been 
adapted to small tissue samples used for analysis. 
Detection of the gangliosideantlgen 

0,5 ml of water was added to about 0,1 g of tissue and. 
the tissue was homogenized in a conical homogenizer with 
teflon pestle in an ice bath. After finished homogeniza- 
tion 1.6 ml of methanol and 0.8 ml of chloroform were 
added. After thorough mixing the tube was centrifuged 
att 100xg for 10 min. The clear supernatant was trans- 
ferred to a small Kimax-tube with teflon cap. The sedi- 
ment in the tube was suspended in 0.5 ml of water and then 
methanol and chloroform were added in: the same volumes 
as used in the first extraction. Mixing and centrifuga- 
tion were performed as before. The two supernatants were 
combined and water was added to give a final chloroform- 
methanol-water ratio 4:8:5.6 (by volume). Centrifugation 
was performed at 100xg for 5 min. The upper phase was 
transferred to a small round flask with ground neck and 



0173663 



0.5 ml chloroform and 1.0 ml water were added to the 
lower phase. Upon mixing 0.7 ml water was added and 
after renewed mixing centrifugation was performed at 
100xG for 5 min. The upper phase was transferred to 
5 the round flask with ground neck and 0,1 volume of iso 

butanol added. The residue was evaporated to dry- 
ness with 0.1 M NaOH in methanol. The tube was left for 
1 h at room temperature. 

10 After finished transesterif ication 4 ml of chloroform and 

1 ml of methanol were added and the content was poured 

into a small column with 1 g of Sephadex G 25, packed 

in chloroform-methanol-water (60:30:4.5 by volume). The 

column was eluated with 15 ml chloroform-methanol-water 

15 (60:30:4.5). The eluate was slowly added to a column 

<R> 

packed with 1.0 g of DEAE-Sepharose^ (Pharmacia Fine 
Chemicals, Uppsala, Sweden) in acetate form. After rin- 
sing the column with 10 ml of methanol, the monosialo- 
gangliosides were eluted with 10 ml of 0,02 M potassium 

20 acetate in methanol. After evaporation and redissolution 

in chloroform-methanol-water (65:25:4 by volume) the 
simple monosialogangliosides were separated from sialosyl- 
lactotetraosylceramid by elution with 15 column volumes 
of 65:25:4 ( weight/ volume ) , whereafter the complex ganglio- 

25 side fraction was eluted with 10 volumes of chloroform- 

methanol-water (50:40:10 by volume). 

An aliquot of the purified complex ganglioside fraction 
of tissue was dissolved in methanol and 50 /ul of extract 

30 was added to one of the wells of a polyvinyl microtiter 

plate. Standard solutions of 1 to 25 pmol of pure sialosyl- 
lactotetraosylceramid in methanol were added to the other 
wells of the plate. The solvent was evaporated under a 
stream of nitrogen. To the unknown samples and standards 

35 there were added 10-100 /ug of monoclonal antibody, speci- 

fic for sialosyllactotetraose with fucose, if any, linked 
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to said molecule, and produced as described i Example 2, 
dissolved in phosphat-buf fered physiological saline, 
pH 7.4, as well as 1% bovine serum albumin (PBS). The 
samples were incubated for 1 h at room temperature, and 
then the well was washed 3 times with PBS solution. Then 
125 l-labelled antimouse-immunoglobulin was added and 
allowed to react for 3 hours. After repeated washing 
with PBS the wells with unknowns and standards were cut 
out from the microtiter plate and counted in a gamma 
counter. The concentration of sialosyllactotetraose anti- 
gen of the unknowns were calculated from the standard curve 
of pure sialosyllactotetraosylceramid. 

The protein-linked form of the sialosyllactotetraose 
antigen was detected by 'means of immunological isotope 
and enzyme methods. 100 pi of the aqueous homogenate of 
tumor tissue were added to an incubation tube and then 
100 pi of monoclonal antibody were added and mixing was 
carried out. The tube was scaled and incubated for 90 min. 
at room temperature and under slow shaking. To each tube 
there was added a polystyrene bead on which a thin layer 
of the sialosyllactotetraosylceramide ganglioside antigen 
had been applied. After the addition of the antigen bead 
the tube was tapped slightly in order to remove any air 
bubbles present on the plastic bead. Then the sample was 
incubated for 4 hours. The incubation solution was sucked 
off with a water aspirator and the beads were washed with 
2x2 ml of phosphate-buffered physiological saline. The 
washing liquid was removed as careful as possible. Then 
200 pi of 125 I-labelled antimouse antibody were added and 

incubation was performed during the night at +4°C. The 
antibody solution was sucked off and the beads were washed 
with 4x2 ml of phosphate-buffered physiological saline. 
The washing liquid was removed carefully between each 
washing. The incubation tube with bead was placed in a 
gamma counter and the number of cpm of 125 I was determined. 
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At each analysis a blank (free from antigen) was analysed. 
Further, at least one positive sample (an aqueous extract 
from a tumor with known occurence of antigen) was always 
analysed. The inhibition was determined and from the 
first value it has been possible to make dilutions of 
the tumor extract in case the inhibition has been too 
big. The sialosyllactotetraose inhibition test gav a 
highfrequency of positivity in different forms of tumor 
varying between 35-80%. A certain activity of the water- 
soluble antigen was found in certain organs, such as the 
small intestine, the large intestine and pancreas. The 
sialosyllactotetraose antigen test in lipid extract (as 
ganglioside) gave, as a rule, higher specificity (no 
positive tests in normal tissue) as well as a larger 
number of positive tests on tumor tissue. In the present 
case the detection step is based upon an isotope-labeUed 
second antibody in the immunological inhibition test. 

Example 4 

DETERMINATION OF SIALOSYLLACTOTETRAOSE ANTIGEN IN BLOOD 
SERUM FROM PATIENTS HAVING CARCINOMA 

100 pi of patient serum were added to an incubation tube, 
and theilOO pi of the monoclonal antibody were added, and 
mixing was performed. The tube was capped and incubated 
for 90 min. at room temperature under slow shaking. Then 
there was added to each tube a polystyrene bead coated 
with sialosyllactotetraosylceramid. Any air bubbles pre- 
sent were allowed to disapperar by careful tapping of 
the tube. The incubation was performed for additional 4 
hours. After said time the incubation solution was sucked 
off with a water aspirator and the beads were washed 
twice with 2 ml of phosphate-buffered physiological 
saline. The washing liquid was removed as careful as 
possible. Then 200 pi of 125 I-antimouse antibody were 
added and incubated over the night at +4°C. After said 
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time the antibody solution was sucked off and the beads 
were washed' four times with 2 ml of phosphate-buffered 
physiological saline. The washing liquid was removed 
carefully between each washing. The incubation tube 
with its polystyrenebead was counted in a gamma counter 
and the number of counts was determined. 

Example 5 

DETERMINATION OF SIALOSYLLACTOTETRAOSYLCERAMID IN BLOOD 
SERUM FROM PATIENTS WITH CARCINOMA 

1 ml of blood serum diluted with 0,5 ml of physiological 
saline was added dropwise to 4 ml of methanol in a small 
Kimax tube under continous mixing. Then 2 ml of chloro- 
form were added and the sample was thoroughly mixed and 
centrifugated at 800xG for 10 min. The clear centrifu- 
gate was transferred to a small round flask and was evapo- 
rated to dryness. It was dissolved in 5 ml of chloroform 
and was applied on 1 g silica gel column (Kieselgel 60, 
230-400 mesh, Merck AG, Darmstadt, West Germany) . The 
column was eluated with 10 ml of chloroform and 15 ml 
of chloroform-methanol-water (65:25:4, by volume) and 
then the ganglioside antigen was eluated with 10 ml of 
chloroform-methanol-water (50:40:10). The last eluate 
was added slowly to a column of 1 g DEAE-Sepharose, which 
then was eluated with 10 ml of methanol. Complex mono- 
sialogangliosides were the eluated with 10 ml of 0,02 M 
potassium acetate in methanol. The salt was removed by 
dialysis against distilled water and the ganglioside 
fraction was dissolved in methanol. 

The concentration of sialosyllactotetraosylceramid was 
determined with a double solid phase antibody method, in 
which the ganglioside was adsorbed to the solid phase and 
determined with monoclonal antibody and antimouse-immuno- 
globulin. 20 pmol of pure sialosyllactotetraosylceramid 
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and samples of pure monosialoganglioside fraction from 
serum were dissolved in methanol and serial dilutions 
of them (1/2-1/2048) were pipetted in the wells of poly- 
vinyl microtiter plates (Flow Laboratories art, nr. 77- 
173-05) and were evaporated. The wells were blocket with 
20 pi of 1% bovine serum albumin (BSA) in phosphate- 
buffered physiological saline (PBS) and then 50 pi of 
monoclonal antibody against the antigen, diluted in 
1% BSA in PBS, were added. After incubation for 4 hours, 
the wells were-. rinsed with 3x200 jul of PBS. 

After the rinsing fixed monoclonal antibody was measured 

by addition of antimouse immunoalobulin labelled with 
125 

1 or with peroxydase or ^-galactosidase . Measurement 
of the concentration of the other antibody was performed 
in a gamma counter or after addition of enzyme substrate 
(ortophenyl diamin or methylumbellif eryl-A-galactoside 
in citrate buffer, pH 4.2, and reading of the fluorescens 
in a spectrofluorimeter after 30 min) . The concentration 
of sialosyllactotetraosylceramid was calculated from 
standard samples of the purified ganglioside. Under the 
conditions specified above, antigen serum was only de- - 
tected in patients with adenocarcinoma. 
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CLAIMS 

1. The use of a specific tumor associated antigen/hapten 

of carbohydrate nature, sialosyllactotetraose (IV NeuAC 

LcOse ) for diagnostic and therapeutical procedures 
4 

related to human tumor deseases. 

2. The use of claim 1, wherein antibodies or other 
reagents directed against the antigen are used for detec- 
tion, determination, localization and treatment. 

3. The use of claim 1, wherein the antigen is isolated 
in the form of a sialosyllactotetraosylceramid from 
carcinoma or its metastases. 

4. The use of claim 1, wherein the antigen or its deriva- 
tives in immunogenic form are used for the production 

of antibodies directed against the antigen which anti- 
bodies are monoclonal or polyclonal. 

5. The use of claim 1, wherein bound specific monoclonal 
antibody is determined by means of enzymes, e.g. ^-galacto- 
sidase or peroxidase, radioactive isotope, e.g. I, or 

a fluorochrome, e.g. dansyl chloride. 

6. The use of claim 1, wherein the determination of anti- 
gen is effected on cellular level in histological prepa- 
rations or tissue sections by means of immunohistochemical 
methods . 

7. The use of claim 1, wherein tumor and tumor metastases 
in patients are localized by means of antibodies labelled 
with radioactive isotope or labelled by other means. 

8. The use of claim 1, wherein antibodies against sialo- 
syllactotetraose are used in the treatment of carcinoma. 



